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1 
第一部分 hRKIP蛋白结合配体的研究 
摘要 
人 Raf1 激酶抑制蛋白（hRKIP）可以通过其保守的配体结合口袋结合 Raf1
激酶，从而抑制细胞中的 MAPK（Ras/Raf1/MEK/ERK）信号通路，这对于细胞
正常的增殖及分化起着至关重要的作用。最近的研究表明，人类许多疾病都与
hRKIP 的异常表达有关，因此，hRKIP 抑制剂或激动剂方面的研究有助于设计和
开发新的药物来治疗 hRKIP 相关疾病。 
在本实验室的前期工作中，已经从 DrugBank 药物库中虚拟筛选到三个能够
与 hRKIP 相结合的小分子药物，分别为普仑司特，氯法齐明和苯唑西林。本论
文运用核磁共振技术分别验证了三个小分子药物与 hRKIP 的相互作用，并确定
了 hRKIP 结合口袋上与药物结合的关键位点。随后，我们进一步研究了这三个
小分子药物对 hRKIP 介导的 MAPK 信号通路的调节作用。研究结果表明，25 μM
普仑司特，3.2 μM 氯法齐明和 1.6 mM 苯唑西林都能够显著提高细胞内 ERK 的
磷酸化水平，证明了在细胞内三个小分子药物都能够与 Raf1 激酶竞争性结合
hRKIP，从而调节 MAPK 信号通路。 
因此，普仑司特，氯法齐明和苯唑西林很有可能被开发为治疗 hRKIP 相关
疾病的药物。 
 
关键词：hRKIP；普仑司特；氯法齐明；苯唑西林
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Abstract 
Human Raf1 kinase inhibitory protein (hRKIP) can bind Raf1 kinase by its 
conserved ligand-binding pocket, and inhibit intracellular MAPK 
(Ras/Raf1/MEK/ERK) signaling transduction pathway, which plays a pivotal role in 
normal cell proliferation and differentiation. Recent studies have shown that many 
diseases and metabolic disorders are related to abnormal expression of hRKIP. So, it 
is urgent to design and develop new drugs to treat hRKIP involved diseases. 
In our previous work, we found Pranlukast, Clofazimine and Oxacillin had the 
portency to bind to hRKIP, which were screened from DrugBank database by virtual 
screening. In this paper, we verified the interaction between hRKIP and these three 
small molecule drugs, and determined the key binding sites of Pranlukast, 
Clofazimine and Oxacillin on ligand-binding pocket of hRKIP by NMR experiments. 
In addition, we investigated the regulatory effects of these three small molecule drugs 
on hRKIP-mediated MAPK signaling transduction pathway, and the results showed 
25 μM Pranlukast, 3.2 μM Clofazimine and 1.6 mM Oxacillin could significantly 
up-regulate the intracellular ERK phosphorylation level. In conclusion, we verified 
Pranlukast, Clofazimine and Oxacillin could competitively bind hRKIP with Raf1 
kinase, and regulate intracellular MAPK signaling transduction pathway. 
Therefor, Pranlukast, Clofazimine and Oxacillin may be used as a potential drug 
precursors for treating hRKIP involved diseases. 
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